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IR/IDHDTAMT MHTICIPATfOM 

IIVIrLJn 1 Mvl I V4KJ 1 IrlUA 1 lUIN 


International application No. 

PCT/JP01/06339 


International filing date (day/month/year) 
23 July 2001 (23.07.01) 


International publication date (day/month/year) 
Not yet published 


Priority date (day/month/year) 
21 July 2000 (21.07.00) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. The applicant is hereby notified of the date of receipt (except where the letters "NR" appear in the right-hand column) by the 
International Bureau of the priority document(s) relating to the earlier application(s) indicated below. Unless otherwise 
indicated by an asterisk appearing next to a date of receipt or by the letters "NR", in the right-hand column, the priority 
document concerned was submitted or transmitted to the International Bureau in compliance with Rule 17.1(a) or (b). 

2. This updates and replaces any previously issued notification concerning submission or transmittal of priority documents. 

3. An asterisk(*) appearing next to a date of receipt in the right-hand column, denotes a priority document submitted 
or transmitted to the International Bureau but not in compliance with Rule 17.1(a) or (b). In such a case, the attention 
of the applicant is directed to Rule 17.1(c) which provides that no designated Office may disregard the priority claim 
concerned before giving the applicant an opportunity, upon entry into the national phase, to furnish the priority document 
within a time limit which is reasonable under the circumstances. 

4. The letters "NR" appearing in the right-hand column denote a priority document which was not received by the International 
Bureau or which the applicant did not request the receiving Office to prepare and transmit to the International Bureau, 

as provided by Rule 17.1(a) or (b), respectively. In such a case, the attention of the applicant is directed to Rule 17.1(c) which 
provides that no designated Office may disregard the priority claim concerned before giving the applicant an opportunity, 
upon entry into the national phase, to furnish the priority document within a time limit which is reasonable under the 
circumstances. 
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IMPORTANT NOTICE 


International application No. International filing date (day/month/year) Priority date (day/month/year) 
PCT/JP01/06339 23 July 2001 (23.07.01) 21 July 2000 (21.07.00) 


Applicant 

MATSUSHITA ELECTRIC INDUSTRIAL CO., LTD. et al 



1. Notice is hereby given that the International Bureau has communicated as provided in Article 20, the international application 
to the following designated Offices on the date indicated above as the date of mailing of this notice: 

KR,US 



In accordance with Rule 47.1(c), third sentence, those Offices will accept the present notice as conclusive evidence that 
the communication of the international application has duly taken place on the date of mailing indicated above and no copy 
of the international application is required to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have waived the requirement for such a communication at this time: 
CN,EP 



The communication will be made to those Offices only upon their request. Furthermore, those Offices do not require the 
applicant to furnish a copy of the international application (Rule 49.1 (a-bis)). 

3. Enclosed with this notice is a copy of the international application as published by the International Bureau on 
31 January 2002 (31.01.02) under No. WO 02/09443 



REMINDER REGARDING CHAPTER II (Article 31(2)(a) and Rule 54.2) 

If the applicant wishes to postpone entry into the national phase until 30 months (or later in some Offices) from the priority 
date, a demand for international preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 1 9 months from the priority date. 

It is the applicant's sole responsibility to monitor the 1 9-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 

right to file a demand for international preliminary examination (at present, all PCT Contracting States are bound by Chapter II). 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must, within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and the PCT Applicant's Guide, Volume II. 
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(57) Abstract: A signal transmitting 
device which uses a multiplex unit 

(102) to multiplex image signals and 
time-ax is-com pressed voice signals based 
on multiple control signals, and transmit 
them via a data line (106); and a signal 
receiving device which uses a separation unit 

(103) to separate image/voice multiplexed 
signals received via the data line (106) 
into the original image signals and voice 
signals using separation control signals. In 
addition, horizontal synchronous signals or 
vertical synchronous signals of image signals 
are used as multiple controls signals and 
separation control signals; and voice signals 
are time- ax is-com pressed on a transmitting 
side, multiplexed into gaps between video 
signals, and are time-axis-expanded on 
receiving side. The signal transmitting 
device and the signal receiving device 
constructed as above can implement a DV1 
standard-compliant signal transmission 
system that can transmit image signals along 
with voice signals. 
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having: a first mode of transmitting the RGB video signals as 
serial data, and a second mode of transmitting three signals 
corresponding to a luminance signal, a color difference signal 
and an audio signal, and comprising a switching means for 
switching between the first mode and the second mode. 

Therefore, it is possible to realize a signal transmission 
system according to the DVI standard, which can transmit the 
audio signal as well as the video signal. 
°V According to Claim 5 of the present invention, there is 

provided a signal receiver which is connected to a signal 
transmitter via a transmission line, comprising: a first 
receiving means for receiving a multiplexed signal in which a 



third signal are multiplexed, from the signal transmitter; a 
second receiving means for receiving a multiplexing control 
signal from the signal transmitter; a demultiplexing means for 
demultiplexing the multiplexed signal received by the first 
receiving means into the first and second signals, employing 
the multiplexing control signal received by the second 
receiving means; and a time-base decompression means for time- 
base-decompressing the first signal obtained by the 
demultiplexing means . 

Therefore, it is possible to realize a signal transmission 
system which transmits the first, second, and third signals 
through the same transmission line. 



'time-base-] 




a second signal, and a 
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According to Claim 6 of the present invention, there is 
provided a signal receiver which is connected to a signal 
transmitter via a transmission line, comprising: a receiving 
means for receiving a multiplexed signal in which a time-base- 
multiplexed^ irst signal, a second signal and a third signal 
are multiplexed, from the signal transmitter; a detection means 
for detecting the second signal from the multiplexed signal; a 
multiplexing control signal generating means for generating a 
multiplexing control signal on the basis of the second signal 
detected by the detection means; a demultiplexing means for 
demultiplexing the multiplexed signal into the first, second 
and third signals, employing the multiplexing control signal; 
and a time-base decompression means for time-base-decompressing 
the first signal obtained by the demultiplexing means. 

Therefore, it is possible to realize a signal transmission 
system which can demultiplex the multiplexed signal and receive 
the first, second and third signals through the same 
transmission line, without receiving the multiplexing control 
signal from the signal transmitter. 

According to Claim 7 of the present invention, in the 
signal receiver as defined in Claim 5 or 6, the first signal is 
an audio signal, the second signal is a horizontal 
synchronizing signal or a vertical synchronizing signal, and 
the third signal is a video signal. 

Therefore, it is possible to realize a signal transmission 
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multiplexing control signal which is supplied from the 
transmitting end through a transmission line provided apart 
from the data line 106 is employed as this demultiplexing 
control signal. 

Figure 9 is a diagram illustrating a state of the 
demultiplexing of the video signal and the audio signal by the 
demultiplexing part 103. The video/audio multiplexed signal 
transmitted through the data line 106 is demultiplexed into a 
video signal and an audio signal in accordance with the 
demultiplexing control signal • More specifically, a signal 
during a period in which the demultiplexing control signal is 
LOW is taken as the time-base-compressed audio signal, and a 
selector of the demultiplexing part 103 shown in figure 8 is 
set toward the side of the audio signal output. 

Figure 10 is a diagram illustrating a structure of the 
time-base decompression part 104. The time-base decompression 
part 104 is constituted mainly by a memory, and it receives the 
time-base-compressed audio signal at the video sampling clock 
fv in a period during which the demultiplexing control signal 
is LOW and outputs the audio signal at the audio sampling clock 
frequency fa. Thereby, an audio signal which has been time- 
base-decompressed as before can be obtained. 
3 Figure 11 is a diagraiji illustrating a state of time-base 

decompression by the [time^decompression part 104. Data during a 
period in which the demultiplexing control signal is LOW is 
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taken as an audio signal, and the time-base-compressed audio 
signal is inputted at the sampling frequency fv only for the 
period in which the demultiplexing control signal is LOW and 
this signal is outputted at the sampling frequency fa, thereby 
5 obtaining the time-base-decompressed audio signal. 

Next, an operation of the audio clock reproduction part 
105 will be described. At the receiving end, on the basis of 
the video clock that has been transmitted from the transmitting 
end, a PLL (Phase Lock Loop) control is performed to reproduce 
the audio clock, and the audio clock is supplied to the time- 
base decompression part 104. 

As described above, in the signal transmission system 
according to the first embodiment of the present invention, the 
multiplexing part 102 at the transmitting end multiplexes the 
video signal and the time-base compressed audio signal on the 
basis of the multiplexing control signal, whereby the video 
signal and the audio signal can be transmitted through the same 
data line 106. Further, at the receiving end, the video/audio 
multiplexed signal which has been received through the data 
line 106 can be demultiplexed into the video signal and the 
audio signal in accordance with the demultiplexing control 
signal. 

Further, the horizontal synchronizing period or vertical 
synchronizing period of the video signal is employed as the 
multiplexing control signal and the demultiplexing control 
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synchronizing signal) is employed. The object of this 
processing is to provide a no-signal period (L-clock period) 
before the audio signal after the time-base compression, and 
make this no-signal period recognized at the receiving end as a 
switching timing between the video signal and the audio signal. 
U Figure 14 is a diagram illustrating a state of time-base 

compression by the [timej^compression part 201. In this figure, 
the relationship between the audio signal before the time-base 
compression and the audio signal after the time-base 
compression is almost the same as that in the first embodiment, 
while the audio signal after the time-base compression is 
delayed from the falling of the multiplexing control signal by 
\*h L clocks. This L-clock period is in a no-signal state. 
Figure 15 is a diagram illustrating a state of 
multiplexing of the video signal and the audio signal in the 
second embodiment. As shown in figure 14, an L-clock no-signal 
period is provided between the video signal and the time-base- 
compressed audio signal. In this second embodiment, samples of 
the time-base-compressed audio signal that is to be multiplexed 
with the video signal are defined as a video sampling clock of 
a M-clock period (M x 1/fv sec). These L and M are integers 
having fixed values. The multiplexing control signal 
processing part 208 generates a new multiplexing control signal 
which is obtained by delaying the fall of the multiplexing 
control signal (horizontal synchronizing period or vertical 
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calculating an OR (logical add) of the output from the no- 
signal detection part 212 and the output from the counter 213. 
The selector circuit 210 selects A to extract the video signal 
in a period during which the output from the selector control 
signal generation part 211 is HIGH, while selecting B to 
extract the time-base-compressed audio signal in a period 
during which the output from the selector control signal 
generation part 211 is LOW. 
■\ Figure 17 illustrates a state of demultiplexing of the 

video signal and the audio signal in the second embodiment. In 
the video/audio multiplexed signal on the transmission line, 
the no-signal fperiocy ^continues for the L-clock period, and 
thereafter the audio signal samples exist for the M-clock 
period. As shown in figure 16, the selector is switched to 
select B in the period during which the selector control signal 
is LOW and set at A in other cases, whereby the video signal 
and the audio signal can be separated and extracted from the 
video/audio multiplexed signal. 

Figure 18 is a diagram illustrating a structure of the 
time-base decompression part 204. The time-base decompression 
part 2 04 is constituted by a memory, like the time-base 
decompression part 104 in the first embodiment, while the 
selector control signal shown in figure 16 is employed as the 
demultiplexing control signal. 

Figure 19 is a diagram illustrating a state of time-base 
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decompression by the time-base decompression part 204. The 
time-base-compressed audio signal is inputted to the time-base 
decompression part 204 at the sampling frequency fv only in a 
period during which the demultiplexing control signal, that is , 
the selector control signal is LOW, and the inputted signal is 
outputted at the audio sampling clock fa, thereby obtaining the 
time-base-decompressed audio signal. 

^ As described above, the signal transmission system 

according to the second embodiment can realize the same effect 
as that of the signal transmission system according to the 
first embodiment, without transmitting the multiplexing control 
signal to the receiving end. That is, in this second 
embodiment, the [signa]Kstate 0 in the L-clock period is provided 
between the video signal and the audio signal in the period 
during which the video signal and the audio signal are 
multiplexed, and the sample points of the audio signal are kept 
constant as the M-clock period, and the receiving end detects 

\4 the {no-signal period of the] L-clock period^and thereafter takes 
the M-clock period as a timing of separating the audio signal. 
Accordingly, the audio signal and the video signal can be 
separated, without transmitting the multiplexing control signal 
to the receiving end. 
(Embodiment 3) 

Hereinafter, a signal transmission system according to a 
third embodiment will be described with reference to figures 2 0 
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Figure 24 is a diagram illustrating a structure of the 
signal transmission system according to the fourth embodiment. 

In this figure, numeral 401 denotes a selector, which 
selects a RED signal or a luminance signal (Y), and supplies 
the selected signal to a TMDS encoder. Numeral 402 also 
denotes a selector, which selects a GREEN signal or a Pb/Pr 
signal. Numeral 403 denotes a selector, which selects one of a 
BLUE signal and an audio signal. Numerals 404 to 406 denote 
TMDS encoders/serializers and numerals 407 to 409 denote TMDS 
decoders/recoveres . These constituents are identical to those 
of the first to third embodiments. 

The characteristic of this fourth embodiment is the use of 

Y color-difference transmission for transmitting video signals • 

As the Y color-difference transmission, there is for example 

4:2:0 transmission. The 4:2:0 transmission is one in which the 

color signal rate is a half of the luminance signal rate, as 

shown in figure 25. More specifically, the number of samples 

of the color signal is a half of the number of samples of the 

luminance signal. Thereby, the video signal can be transmitted 

Standard 

on two channels through the transmission lines, of the DVI^. 
More specifically, the luminance signal is transmitted on 
channel 2, and the color signal Pb/Pr is transmitted on channel 
1. The audio signal is superimposed in unused channel 0. This 
audio signal is the original audio signal which is not time- 
base-compressed . 
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signal, and the tnird signal 1. a video signal. 

.. a signal receiver according to DVZ transmission standard 
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